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# ^1X^1 tf-g-SH 7>^^>ol ) 7}^ *iff- ^IJlS #-g-*Hr % #^ ^l7l# # 

tt % #^Hr ^ % 4l3^I~g- ^*Kr *fll# 

Stir, ^$7l^ TflolMS. 7l7> Hz^ 

314=. C-flolBi ^^o] 7 >^#J1 ( ^7l# #«y ^ 91^-. 7)7} Hz^ J! 

5. 2 
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°fl Sl# ti^>-fe # ^l^^ {Optical transfer system for compensating 

transfer loss} 

£ l£- *im # ^ M-Ef^fe 7fl^^«?l l-^-£o]i4. 

£ 2^ ^ ^a^H 14 s. ^ oil ell- iL^i. % ^ q-Bf 

£ 3^r £ 2^1 £^1^ PLL(UO)^- M-EHflfe- «£o-|t}.. 
£ 4fe JE 3<^1 VC0(146)# M-Eftfc 5]S.£o]cf. 

4, ^U^7l^ #^jr^ ^ i^-fltj-. 

£ 5- 2o\] S.*]& ^/2jl 3HEi ^^(110)1- M^ife ^.^ £ ol^. 

£ 7(a) ^ (b)^r £ 6^11 JE^m M-^ifl^ 

5. 8-S- 5. 6^1 SA]^ cflolE^ 2fl^l^-(700)» ^S£o]cf. 

£ 9(a)~(h)Tr 5. 8^1 cflolB] 2fl*l^-£] M-bH^ ^IL 

£ 10^: £. 6°fl ^)€^-7l(750)» M"Bj-vfl^ 5)S£ol^. 

£ ll^r £ 2°fl <*Qe] ^ c^oltj](i60)» M-Efifl^ ^3£ol^ o 

£ 12^ 5. liofl ^ cll&] il^^f (164)-!- M-Bj-tfl^ ^ £ o]cf. 
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S. 13-& S. 2°fl 3# ^ n^7)(210)# H-^fe M-£°lt=K 

£ 14fe S. 13^1 ^ cfla] ^#«-(222)£] sj^H-f. M-t*ifl*r -"-Som 

5. 15fe- £ 13^1 ^ ofl z\ ^ #^-(222)^1 t}€- M-B^ifl^ -l-S-S. 

^] 

^ #*HH 3He] *i^§- ^ ^/^ dl^Bl ^7Hl ^tt 

<i7> % ^ # ais. ^ % ^ ^ ^ 

^ #*1t7 #^>JI7.} sr>fe ^7l^ t}ol_2.= (laser diode)» 

S ^i^tm-. Sth ^ ^lfe ^ €3^* J§-$\ % iS(photo) 

ol^^# -f-sfl ^1511- ^7]^ AisS. ^^rtb^. 

<18> ^ f ^ai $]o]*\ cfoj^i- o]^}^ % Aljrl- ^^} 7 ) ^ # 

iLJE.£] # #^ ^]7l(power)» S^W. o] nfl, ^oflA^ ^j.^ 
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<19> £ l£r #2fl^ *m % IIS. *)^Sr l-fEj-tfl^ 7H^ 0 J 1-S.£0]cf. 

i 1^: #^1 ^1(10)^ %n ^°}v](12), ^}o]o]^ ^ ^ ^ ^JjL 

(14), h>°H^ T^(Rbias), *|tKRmod) ^ 3]°]^ t]-°j_$_j= (16)# ^ 

^rf. ^ ^](20)^ ^ ^71(46) ^ £H_£<= (24)# if-^o} 

<20> £ io))x] t ^a] ^](io)^ ^efo]H](i2)^ ^w-^^-B] ^s)^ t-flolE](DIN) 

» #ff- ^JJlS. SEtb, ^ =&|-olBl(i2)^ w)-o]o^ ^ ^ S ^= xflo| 

(14)°1H aM»1i ^HKlbias) ^ ^HKlmodH -g-^S^ , #7} 

^ HS-^t 7>^a]^]c}. o"| nfl > w>o]o^ ^^-(Ibias) ^ ^-fKlmod)^ w}°H^ 

^•%l-(Rbias)3Jf ^2: ^IKRmod)^- 7>^^1-^ 4 1 S^. SE^V, ^H^l^H (12)^ 

^"71 7>^ ^ 3H*i tq-o]^.= (16)l- ^^>7l ^^-^i 

cf. E)]o]^ cfol^.c(i6)o]lAi fH^^ ^ Alsfe # €^S(18)» *«fl ^1 #*](20) 
3- ##€4. ^ ^1(20)2] I£ 4°1^^(24)^ # ^5.(18)3.^ ^S]^ # 
^ ^IJlS. ^^W. ^ ^Al7l(26)fe £S tM_2_;E=(24Hl £]*fl 
^^r€ ^ ^l^S.^ ^Bfl^ cflo]E^» ^-^^4. S DOUT^ HH^i* 

<2i> ^ t IE. lofl ^eflo) ^- ^ *r tiH^^ ^^(Rbias)^l- €S 

(Rmod)^r 7>^*H ^HKlbias) ^ #2: ^(Imod)# S^^S.^) , = 

5}0l^(12)0llAi ^ ^(Id)^ #^-$r S^tf. 3Hxi Cfol^(16) 

^ # #^ M}7]^ ^^-9] v\o)a]^ ^*J-(Rbias)^- ^2: ^(Rmod)# 7>^*>^ 
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A. 

<22> 01*111, S. H ^Sflo) ^j. ^ A]^^ 3)0]^ t)-o]SLS.(16)^ ^ 

^7l7> ^Ai^ofl^n]- s^^- 4= °X±- 7 fl« 0 > ^-s (open loop) A]^aio]cf. 

<23> ^l^cfl, % #^5. ^ # A]Jl7l- ^ ^ ^ £ 

ojlrf. ^AJ O]^- ^ JIS^H, ^ Al^^cl ^ 

°1 ^ ^JL#^r # ^ Al^°fl <«tfl, #4!-g- % tM-fiJE-, 

^^(uniformityH ^^1^1 ^ ^ Jl#°1 ^ & 

<24> S^-, H2fl^ C-flolB| ^E] C-flolE^ ^TjRr tf ^ ^- 

HHBi ^Bj7l- ^€ ^ 9XA. 

<25> ^ f ^gflSf ^O] 7 ^ Jf-SL^ # ^]^£r 3^1 r^Sj-A-l ^ 
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<26> % ^ ^A] J^ofl o]gfl ^ ^-g-o] 7>^S)^ Sji^> 

^€4. #2fl^ ^ ^"S^ ^ ^ A]^* AjHflo^ ^^-o} 

[^o] o)^JL7)- <5>^ 7]^ 4*111 
<27> ^O] oj^Jl^^ *Ul7l^3 4^1^, ^ ^ ^A] #^0} 

<28> ^-^o] ol^T,}*}-^ *ll27l#3 4^1^, Aj-7] ^ ofle^l- J^^Hr ^- ^ A] 

<29> «Vtgo] ol=Jl^^}^ ^371 #2} 3M1^, Aj-7l ^ °flSll- J£#*Rr % ^ A] 

<30> M^o] o)^5L*} ^ ^47]^^ 4^1^, # ^ Aj- 7 ] ^}6fl>^ 

<31> ^-7l£2}- XI 171 4^1» °l^-7l 4)«fl, ^ <*fle)7}- 3L#S\ 

TT ^ A]^^ofl ^ ^°14. ^*H4| Hj-s. # ^ Al^Efl^- ^-^H 

^AjS^ tH-7fl£l n wlS cflol^l-^ #^AlJrofl -g-^H ^ 31 

*}JL, 31 ^€ ^ Ol^Bl-i- ^ ri^o] #^AJ^S. oflel Al^o]] Aj-g-o-M 7> 

^ AJ2.S £^ ^, Aljrcq =3,7] ofl Aj-o.^ # ^7]» ^ 
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*r all 2^ ^1 
<32> ^-71^- ^ 7fll7]#^ cj-s <gig^. ^ 6flej§ 

il#*Kr # a]^^ch1 -&*b SM^h ^HH ty^r % ^ ^ 

% ^^l-Ji, ^11 *im ^H^l: ^ rt^^l fg|tilt oflel ^IJioll #-§- 

«H 7>^£]^ Al^S. 4^ ^, ^ 3.7} o\] #-g-^Rr # #^ 4?! 

<33> #713- ^ ^27l#3 32f^# o]= 7 ] fl*fl, ^^Ml ^1 #*lJL 

^ -^HH 4^- ^ ^1^ ^q^l^ ^s]^ #^Ai^ofl ^-71 s)^ 

fl-S" *7l ^H, *7l€ #^^°fl -§-^>^ 3^1^ cf^fl^ ntilS 5fl ^ ^o]e^^- 
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3*Kr tg/^t HH^ ig^f , *fll# ^Si^f-Ei #^5]^ <H1 &| 3# 4lJL# ^ 4! 

#§)*Kr ofltH ^ jelbM^ ^ ^ AlJrS. zfzH #-§-*Rr % #3 >fl 

7l# ^ % #?^Rr ^7fl^ ^A]-§- # C}o]^^ ^HlW. 

<34> -^7]^ ^37l #3 ol=7l fl*fl, ^^^8- ^A] 

^ *r ^ ^olE^## % 3*3L» ^r^Jl, % Al^«.Ei 

^ 3HBi»^ ^-€*Kr ^1 ^ 3Wt*. ^^I* ^HH t4€- ^ 

^71 ^1^1 ^fl^ 3] °1 &1 ^71^ -§-#*M nWlJ=3 igg 

t-flolE-ls. ^ oflsl ^ ^7)^^\ ^ ^ 

di^ ^]Mlnfe -2.tH^^S -I-^^IJ:*^, ^ll~^nfe ^ #^^JS 

^ «]r^isH ^U~^lnfe t^^litf ^*>^ ^7l 
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» ^«1*>JL, S^^e] <tms\±t n*UM *m ^)o]B\^ *)]i~*fl n fe iLU^Jg 

ci]o]^| ^o]t)-. h>^^ -H*H*1| OH^l 

*fl^ ^l~^lnfe ^ ^€ ^l~^ln^ SL*\^*g WmiS. 

S^>ul ( feSl ^3l}-» 3]!^ ^ ^olE^A] C-flolEl 

<37> 5. 2^ -g- <£^X\d\)d\] u}^. ^ o)l5]» iL^Rr % ^li^-g: M"E} 

Lfl^ 7fl^«y # ^ ^a] ^1(100), afll ^ *1]2# 

(185, 195) ^ ^1(200)» S^SH t 1 ^^. °?7H, *]}2^ ^^(195)^- #7] 

3 31^3.(193)5. tfl^m ^ £H=h -g- ^H^Hfe *f|2# ^S(195)» ol-g-^ # # 

<38> ^A] ^1(100)^ ^-^^Ei ^5]^ n tilM *flv2 ^ojEl*^; #5}A]Jr 

(CLKH -§-^H 3^ SEfV, 3^0 ^1(100)^ zfr 31 ^«r€ ^ 3| 

#*](100)^r *fl2^ #^S(195)« J§-n &&S\?ct ^# ^l^l ^ 

(100 #33^- ^ Aljrcq #3 ^]7l» 7>^ ^ &t}-. £ ^3 <^*HHH 
tt, ^gfl, ntilS.^ ^ tflo]El#.^- R/G/B ^Ajs ^ ^1^ai^(C0N)^1 ^ 
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2.3. *M=h ^ #*l(100)ir <>1* R/G/B ^ *1H^]Jl(C0N)# 

R_IN, G_IN, B_IN ^ C0N_IN^r ^*fl ^ <y^Rr $2-3, tb^. 

!-£^Jl(CLK)!- ^3:*} CLK_IN^- ^«fl ^^Rr ^2.3 zlb}JI, *IH41Jl(C0N) 

^ ^71 ^JL(HSYNC, VSYNO^f t^E] ^lS(DE)7|- ^o]rf. 

<39> 3=^-, ^ (100)3. <a^s]fe R/G/B q ^l^sf ^l^Ais(CON)^ S.a}s]^^ & 

^7>=1 dME-Hq-. ^, ^^-i-aHH ^-7>S1^ 3]^- ^J±^r ^^11" 3^«*fM 

^l*HH^r, ^3 ^«fl, ^ (100)3. SJ^fe- R/G/B 4| 31 *H 

<^jL(C0N)^r 9W]S^ ^^^1-^ c-Ho]E^o] ^ ^t}. 
<40> T^l^tflA^ ^Ji^. (Plastic Optical Fiber :P0F)(185)fe ^ #*1(100)°1H 

#^S)^ # ^ (200)3. ^^tb.cf. 

<4i> ^Al #*|(200)fe *Hl# ^3.(185)3.^ ^^S)^ % -tlJlt^r -M^l 

^l^^l n«lS^ R/G/B ^ ^ ^M^IJUCON)^ #^^1^(CLK)# ^ 

^■tf. £ 2^1 >H , R_0UT ( R_0UT ^ B_0UT ^ C0N_0UT-8: R/G/B ^ ^Is. ^ ^H^l 

5t ^ M-BJ-^JI, CLK_0UT^r M-B^tf. SEth ^ 

(200)^ ^ 3J-*1(100)<*IH A ^^%3. # 3l*3.(185)-f- -f- 
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# 3#tb4. SEtb, t^I (200)fe 3#S <H|«1-I- % ^JiS , 

<42> Tfl^lH, ^2^- ^5.(195)^- ^ #*1(200WH #33^ ^ ^!lt ^ 

41 100)3. ^^W. 

<43> Ol^-cllA-lsq- §0], ig-tgo] ^Aloflofl TlfS. Aji^^- ^A} ^ (200)«fl 

^ ^ °H^7}- ^ °fl^7> CfAl ^A] ^1(100)5. 

(closed loop)S ^^^K ^, ^ #*1(100HH ^ Aljro] ^] 7 ]^ iqw.^] 

^xi ^(200)^^1 ^^sife ^# ais^i *|7> ^ 

^, £ 2<H] % Aj^eg^ ^a] #*l(200)*r , #^3.(185) ^ ^ 

41 #*1(200)£] ^«fl S-iro] 7>^o_S °m iH^^r ^ ^5]^- 

3# ^Is^a-1 ^^t).. ^th ^1(100)^ <^1^ ^% Aijrofl 

^ ^1(100)^^^1 ^ #^ ^]7l» S^^LS.*!, sq^.$\ ^<&o}^ <g 

<44 > SE^b, ^oj] trj-s. ^ ^ Al^eg^- tg-Aj- ^ j^o. _f>-*] ^ JEL3. , 

^ Al^^sl ^ Ji-iro] <i<H*m, ^ ^1(200)^ zl<H] 4€- 

^tb^-. ^1(100)^ 3#£ ofleH # #3 ^l7l» 

^> ^-g- ^^7> €■ a>-8-« ^ Sio.S.S, % ^ w]-§-ol 

<45> Tfl^A-l, 5L 2 # ^ ^1(100)1" # ^il^l 7l^>^ s ^Al 
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^1(100)^ tg/^l $)°]*\ iS$H-(110) f ^-tf ^7] -?-H(Phase Locked Loop:<>l*h PLL 

f-)(140), S.efolijl(i60), ^-§- # = #(180) ^ 

# nfo]^^.( igo)!- Sf-SM 

PLL (140)^ ^^^} CLK_INJ1SY^ ^3^r #^^]Jl(CLK)^ ^7]s)^ 

^11^71^ jr(PLL_CKl)# ^^-cf. PLL(140)^r ^U^l^ 

(PLL_CK1)» ^}o]^\ <^1&| iL<tf W J±(i60)s. 

#3^. ^ojM, PLL(140)^ 7]7>(Giga) Hz#^ -H^ ^-f 

<H1 25MHz~162MHz£) ^ ^1^(CLK)» tb^. SEth PLL(140)£r 

^11^71.^ #^ 4l3l(PLL_CKl)» ol-g-*M, tflolB) €^(110)^1^ ^393^ 

31 o] e-| fltb fc ^ (non-ovelapping) ^IJl^(CKP)^ 

^ #3 ^151«(CKPB)# ^^=K Sth PLL(140)^r ^€ #^ 
^lS#(CKP)4 iL^I^ #3 AlJ:#(CKPB)^: HM^l 110)3. 

PLLU40H ^ # cj £ 3^- %g:i5}^ J^^cf. 

^/^I t-IHEi ^^(llO)fe- nwlm^ ^ ciHEil-# # 

^Jl(CKP) ^ «>^^ ^ -M 1 ^ #^^lJKCKPB)ofl -§-^}o} AA 2]^ ^i&t}-. a 

^^(110)^ A ^ 3H^M- ofls] ^ 

JE-BM^H (160)3. #^1}. ^o]^7> tlM^S. ^£1*1 SfecMS, 

A R/G/B ^ 413l# TM§s>fe ti]M ^j*}-, ^]Jl(C0N)# ^*Hr «1S 

^ &.=f-&T%. oflsatfl., £ 2<M 9*11=^ R/G/B ^JL^ ^1<H^(C0N)# 

B]» tflol^s. ^tb^, 47flaj jfl^-fr <>l-g-SH 9*)^*\ R/G/B ^ 
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^ ^ ^£7> ^7>£t}. Cff i oj^ HHB]7} 9*1^ ^1 tiHlH 

<49> 1] 









! 610x480 


— ! si& \ 


225Mbpo 1 


1024x768 


— 65ffia 


585Mbpo 


1280x1034 


— 113MHg 


l,008G5pc 


1 1600x1300 


—J 163MHa I 


l,458Cbpo 1 



<50> & l^r 2] Is}-^ t-fl ol B\ ^ ^ 7 }6\] rcfef 7 1 7> Hz^^l JL^r ^ 

o] iL^TflJE ^t}. t§/3]t C-flo]Ei ^^-(110)^ ^ JL4=-<>\ ^ofl 

^ 3!^ ^(holding and setting timers. 9in 7l7> Hz#£] JL^r 3MtH *]e| 
m ^ ^ 4^1, 7l7> Hz^ ZL4f tHlo]El ^*lH^r Tflo]^ BH>s 

^>#S. ^5)^7 _£L^-€^K ^/^ll ^^-(llOH tfl^l- ^ifr 

<51> Tfl^^M, £ 2<HH ^Al-g- # 4°1^-^(190)^ ^wlr^^-S. t}ol.£T= (Photo 
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Diode)S *r Sth =r^l-§- ^ 4°l£-^-(190)^r *fl2# ^5.(195)3.^ 

<52> ofle] ^ ^ = ^ol^(i60)^ ^/^l 31°]^ 110)5. -^-Ei z]^ 

cflo}EiS PLIXUO)^.^ ^11^71^ #g}A]^(PLL_CKl)» ^5. *fl^ tJM 

B^-Ai ^ *>o}-^ ^ ^^4. 5£tb, ^eM«Kl60)^r ^-g- 

4°1 -2-^(190)^ #-§-^H ^S(modulation) ^ SEfe- w r °H^ 

(bias) #-!r« ^^-A]^lcf. W =5}-o|tH(160)^r ^ ^ w>°H 

(180)^: ^ ^l^ll-^r ^t!:4. £ 2°11-*| , RJDR, G_DR, BJ)R£r R/G/B 

^ Als z^-z^l rfl^-s)^ ^ {1J:# M-E^th SE^r, C0N_DR ^ CLKJDR^- ^H^ls 
(CON) ^ #^4!3l (CLKH1 ^ T^E^-^rf. %«J- ^eM^aeoHl 

^ # 4 >*M|^r 5. 11^- t2^f^ ^€4. 

<53> ^ 4 o li.Hf(180)^ ^h>^^-S. % 3] (Vertical Cavity Surface 

Emitting Laser :VCSEL)£j- ^vfr 3H*i 4°l^-^5. ^€ $14. SEtr, ^-g- % 4 
01^.^(180) zj-zhfr oil ^ ^ W (160)^.^1 zlf ^ ^1JL#^1 

% M ^ # {ISl-i- #^4. £ 2*11*1, RJLD, GJLD ^ B_LD^ 

# R/G/B ^ {Is* 44^4. £th C0N_LD ^ CLK^LD^ # ^15:5. 

^1<=H ^ls(C0N)4 #^ {ls(CLK)» AA M-4\Ect. 
<54> 3l^lH, £ 2% %^\^\ , #*1(100)# ^ 4 #4*1 7l#*>^, ^a] 

(200)^ ^-g- % 4°1 3-^1- (187), ^-g- # 4°1^-^(197), ofls] 3# ^ 
(210), ^o]e-1 ^JjL(250) ^ PLL(260)^r ^€4. 
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<55> ^Hl-g- % 4°l^-^-i-(187)^: ^-o] j 5£ tfoj^JELS.^ ^ & 

t}. SEtK 4^-§- ^ 4°l5.Ht(187)^ *)U# #^5.(185)* ^sfl ^M^^r # ^1: 
^ ^ ^ -illS ^^r*!:^. 5. 2°JM, R_PD, G_PD ^ B_PD^ ^ ^ 

^S(185)# ^ #^£)£r R/G/B ^ ^Isl- M-B^Hfi4. £E*>, 
C0N_PD ^ CLK_PD^ # -tlJLS. alll^)- 185)1- ^ Sl*^ ^H-idS 

(CON) ^ #^Jl(CLK)» A y A AA^A. 

<56> ofl 5] 7$%. %^ ^Al 71(210)^ ^-g- % 4°l-2-^*(187)S^-Bl ^5)^ ^ ^ 

^-^^-(250) ^ PLL(260)S #^t}. £ R_SRL, G_SRL, B_SRL ^ C0N_SRL^r 

^H££ 31^ « tflolE^# ^ M-^^ticf. J£*h CLK_SRL£r M- 
^rf. sth ^1 a] 3# ^71(210)^ ^IJiSiM 1 -^ ^l^- *)U^ # 

^(185) ^ ^Hd-g- %n cfo]iL = #(187H ^tb €^ °fl3» 3 ^H^'tS. 
^#^1 3 ^% ^ °H3fe #^J:(CLK_0UTH] <&3-*3 ^ ^ ^ 

% cfol^.^(i97)^ ofl3 ^ ^71(210)^1 tfltb ^-Afl 

% £ 13^8: ^SSH ^#^4. 

<57> PLL(260)£: <H13 ^# ^ ^0 7] (210)5.-^ ^=1^ ^€ #^^1J:(CLK_SRL) 
°\] -§-713^ ^2-^71^ #^-tlS(CLK_0UT)^i a 

PLL(260)£- ^12^7]^ #^3l(CLKJ)UT)1- o]-§-*M , ^5- ^*13 QS.^ 
^.S^^- 3fe .2.^^ ^lS(CKP)* 31 ^^-(250)5. # 

3th}. ^3^, .2.^^ M^Jl(CKP)^ ^-^(250 HH 
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<58> x^o]b\ 4=HJ«-(250)£r %n -r^l7]S^ ^ ^}o}B\^4r ^7) *fl2 

R_0UT, G_OUT, B_OUT ^ C0N_0UT^ n^H^I r/g/B ^ a]Jt ^ *fl<>| A ]:i:(CON)-I- 
z^-z^- M-4\H4. 

<59> ^Al-g- ^ 401^.^.(197)^ w}-^- ^-ol ei]o]^ 401^. = s. ^ ojcf. 

SE^r, % 4°l-£.^(197)Tr oflei 3# ^ ^4171(210)5.^ ^1^^ ^ ^ 

*1(200H*| ^l^l-i- # ^JJLS. M^, °1» ^12^ fsf^ ^ 

#*1 (100)5. ^tb*}. ^M-, £ 2^1^ >ll2# #^5.(195)^ ^7l^ ^5.(193)3. 
tfl*H€ *r Q^^-S-, % ^S.^ ^71^ ^ ^JE7} m>srf. 45}. 

W A^Rr *im ^ofl^ % ^3.7} Jl^^14. 

^ 3# ^IS^ *]#£r *fl^ 31 ^^if ^-o] mj-s. ^ #£7> A^£)4 & 
^cf. 14^, S. 2<^H oflsl ^<fr Aljroj ^2^- #^3.(195)^ ^[7l^ ^ 

#3.(193)3. tfl*H€ 

<6i> £ 2$\ n]2% ##3.(195)# #713 ##3.(193)3. cfl^l^- ^-f, ^ ## 

A]>;^4 ^Ajo] £ 20fl # ## Al^^32f ^Hf#Cf. ^, ^A] ^1(100)^H ^ 

# 4°1 -2.^(190)7]- A]-g-S)4 ^AJ ^(200)«H1^ #A]_g- % Cfo]^.= 

(197)7> A>^-s)xl ^cf. 
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<62> SE^h S. 29\ A}2% #^5.(185)* ^7l^ ^^(193)5. tfl^ ^-f, ^ a] 

< 63 > t£x\, ^](200)^1 3# ^Aj 7 ](2io)^ *fll^ ^^5.(185)^1 ^ 

^ ofle^-i- ^o]E^S. ^1^^^. ^Ai 7 )(2io)fe 

3Mb] # ^]e-l ^#a]^ S a^| ^71^ ^^S.(193)# -i-^) ^1(100)S 5£ 

th ^ ^1(100)^1 ^.Aj- ^ =.e)-o-|^(i60)^ #713 ^5.(193)-!- -f-«fl 

<64> J£ 3£- £. 2<>fl £A]^ PLL(UO)^- ^-Bj-tfl^- ^£0]^. PLL(140)£- ^ ^ik?} 

(142), 3gS(l44), ^5. ^EK148) ^ ^ *\}°] ^7] (Voltage Controlled 

Oscillator: °] VCOe} ^)(146)# 3£^H ^^^f. 
<65> £ 3# ^Aj- ^^71(142)^ S^s^-El ^Al£j^ #^Ai^( CLK ) 

^ ^71(146)^^ ^-a|s)^ ^lfe #^Ai^(CKP0)» «luiLS} 

<*| 3 Jl , ^S( 144)5. 

<66> ^} ^^(144)^ 3#7l(142)<M 3#33f 3#*H1 #-8-«H ^-S. €3 

(148)5. ^#^14 HL^r -f-H ^(148)3.^3 ^*>» -S^^K 

<67> ^.xr ^B](148)fe <^tiV^ 0.5. -f-ai}- ^7} o]-g-5H, ^.afj. ^S(14)5^-Ei £ 

^^"^q- SE^- ^^}^S(14)S. Aj^th ^-S ^^(146)7|- 

^=(14)3.JM ^-^-«>7lM- ^>^S(14)5. -8*3tH ^sfl, ^o] 
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<68> VC0(146)^ XM ^(VcH #-§-*Hr t^l ^r^Hrl- 

(CLKH] -^7ls)^ Xll-f^]^ #^^1S(PLL_CK1)S.^ 3# 3 #71(142)3. ^tbi}. *\7) 
*], XU^-7"|^1 s-^a]5i(pll_CK1)^ Xjlfe £.«1'S J § #^^]Jl(CKP0)ol7l£ 
VC0(146)^ XU^7l£ #^a]^(PLL_CK1)# °l-g-*}^ ^S. ^^^1 j2.^4» 
# ^ XU ifl*l Xlnfe #^^Jl(CKP0-CKPn-l)« iHJt!:^. 3E^L VC0(146)^ 

XU Xlnfe ,2.^^^ M ^1 S ( CKP0~CKPn- 1 ) » AA , XU Xl 

nfe -2.*!^ #^^ls(CLPBO~CKPBn-l)# <^7H, .2.^^ ^#5)^ 

^ s-ofl «fl^m =r VC0(146)«11 tfl*}- ^Mltt £ 4» ^ 

<69> ^-3*1, £ 36|l PLL^r ^^1(200)^ PLL(260)S.£ ^-g-€ t &x=h 

<70> £ 4^ £ 3°fl VC0(146)» M-Bj-ifl^- s^S£olcf. VC0(146)^ XU ^x] X]9 

^1^7l(300~316)» 3E^H <^7l^, ^.g. VC0(146)^ XU ^ 

*1 Xl9fe €-^-t!5i(CKP0-CKP8) ^ XI 1 X]9^- -S-^M 

(CKPB0~CKPB8)# ^-^*>^ ^rf. 
<7i> 5. 4» VCOtt 97fl^ *1 <d 7] # (300-316 »l-§-*H string) £.^3]^ 

S. XU tfl^l Xl9*l<S7j #(300-316) AA$\ XI 1 vfl^l Xl9fe .2. 

ifl^ # ^ ^1 S-I- (CKP0-CKP8 ) °] t^^. XU ifl^l X}9*1 <37l# (300-316) AA 

2) ^-#3 XI 1 ^fl*l XI 9fc #3^J:#(CKPB0~CKBP8)<>1 

tH^**. £ 4°fl VCO^r ^ ^1^71 #(300-3 16)5. ^l7}£]^ XH ^(VCWl 

^1^71-i- (300-316) ^l^l^l 7>^^c>)l Ttj-ej-, z}- ^1^7] #(300~316H*| 
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^ ^tH^^S # §J 41 3L # (CKP0~CKPn- 1 ) 3] ^sf^7> 7}£€ ^ 91^. 
<72> £ 5fe i 4^1 VCOS^-Ei #^5]^ ^^^l(P18)^r 3fe 

*1]9 S-tH^ #3 ^1J1»(CKP0~CKP8)4-, *lU-§-7l£ #^^151(PLL_CK1)21 

<73> £ 6-^ £ 2<^1 ^/2jl cl)o]El i^^Hf (110)» q-EHfe Ir^^olcf. 

^ tfl©lBl ^^(110)fe 3M*H sfl^«-(700) ^ 3]^s|-7H750)* 

<74> £ 7(a) ^ (b)fe £ 6^] M-Bfvfl^ s^i^^i, £ 7(a)^r 

^111^71^ #5] 4lJL(PLL_CKl)-I- M-Ej-ifloL, £ 7(b)*r £ 62] ^}o]b\ z\ (750)# 

<75> £ 6 ^ £ 7^r cIl^El 3fl*l-»M700)fe ^^^> DIN-i- -f-*fl n^lS 

^H^l* ^s-ojji, tflx] *|]n^ -2.^^ ^^JLCCKPO-CKPn-l)^ N(^7H, N£r 

(CKL0~CKLm-lHl -g-#sM N«]M^ ^ aj| *] ^ . o^ 7 H ( ^lsfl^l #^^1J:(CKL0)^ 

^, ^liefl^l #^^1J1(CKL0)» *lll-§-7j^ #^^1^(PLL_CK1)^- bH ^ nj-^o] €■ 

4i^*Hr c-]]o1e^ sfl^l -^-(700)5] ofl rfltb 

^ ^^-g: 3£ 8 ^ £ 9« ^#€4. Hth £ 6<M <a^^> DIN«.S 

^ n«l^ ^fl^ R/G/B ^^IJL Sfe *lH^(C0N)<a <*r 

<76> fflolE-l 3)^^-71(750)^- cflolB] 5fl*l^(700Hl>H ^I^tt n^l M *im *fi 
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l~^]nfe J2.^^^ #3 <0Jr(CKPO~CKPn-l) «J «v^sl alll-allnfe -2.^^ #3 ^IJl 
(CKPB0~CKPBn-l)# "c^m fee] S^W. SEth ^ 1^-71 (750) fe fee] 

£ 7(b)°1] ^ ^fl^ ^<>1B1S.>H #^^> DOUT-i: ^-Sfl #3 

s^tf. <^7)a^ P18^ ^ q-Bj-^c)-. cflojEi ^1^-71(750)^ tfltt ^Hltb ^ 

^ £ 10* #2:^ ^^q. 
<77> m^s] o]^]^. ^-7] fl«fl, n=9e}- 7>^§>Jl N=3a"|e]- 7HJSM, £ 6°]] 5.*] € # 

<78> £ 5. 6«=H1 5.^1^ d)o]Bl 2fl*l-?-(700)» M-iMfe ^SH^t}-. CflolB] 2fl^^- 

(700)fe #^«#l:(710a~710i)S. ^s)fe ^11^^^(710), #^#«(720a~720f )S 
^5)fe ^2efl^-f-(720) ^ #^##«(730a~730c)5. ^£)fe ^3Hfl^l-^-(730)# ^ 

<79> £ 9(a)~(h)fe £ 8<^] c-flojEi efl^l^ ^*Mr M^fe ^ 

, £ 9( a )fe *fllfe ^^^§ #^^ls(CKP0)# q-^tfl^i, £ 9(b)fe ^liefl 
*]Jf(710)S <^S]fe 9H1MS] *fl^ cflojE-]* q-Ej-iflJL, £ 9(c)fe ^I2fl^l^-(710)^ 

*lH*>fe ^llHfl^l #^^1^(CKL1)« M-Bftflji, £ 9(d)fe ^lHfl^-^-(710)^l^ Hfl*) 
£)fe *fl^ ^M^S i^Efvflji, £ 9(e)fe ^l2Bfl^l^-(720)s] ^l^^Vfe *ll2efl*] # 

e]^ls.(CKL2)» M-E]-^ji, £ 9(f)fe ^2^^1^(720)^]^ Hfl^fe ^fl^ 3He1» M-e} 
U(\JL, £ 9(g)fe ^I32fl^]^(730)^ *lH*}fe ^I3efl^] #^^lS(CKL3)» 

M-Eftflji, ^ 9(h)fe *l)3efl*l-¥-(730)°lH 2fl*13fe ^o]^# zfrzj- M-Ej-^t}. ^ 

3 ^^)» fltfl, £ 8°fl 2]]*lJfofl £]*fl 2fl^l^ OllolE^7> tflolEl 

3^71(750, 51 6%2,)<t) 4)n ^HsM^ ^jzf# 35. 9(i)^l i+Bfifl^tf, 
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<80> £ 8 ^ £ 9t #35:S>iS, ^12fl^-f (710)1- ^*Kr 97fl^ 

(710a~710i)£- 9^1 — ^ z]- tijEofl tfl-g-^cf. ^ r #^1~1--I:(710a~710i )£ 

£ 8(bH £^1^ £o) _2_tf|B§3§ #^Ai^(CKP0)«^l -§-#«H ^-^51^ *im 

t\}o}&\°] z}- u] M# ^^KD)^. ^V*^. <$7)*\, D[8]~D[0]^ 9«lS 
^ ^ WIS* M^t}. S*V, #^#«(710a~710i)-g- ^liefl^l #^4lJL (CKL0)°fl -g-# 

(CKLO)^ afll tfl*] ^19^ ^.^^^S #^^1^#(CKP0~CKP8)(£ 5 %2i)^ S. 5(b) ^ £ 
8(aH S^l^ afllfe ^tf|^^g ^^IJUCKPO)^ n^ol 7H V €• 4U£°]i}. t4e}- 

afllfe l-^^l^(CKPO)^- 7\^\ aV^^r ^16^ iL^^S #aj 

^lS(CKP5)7> *)ll2fl*l #^^1S(CKL0)^ <>l-g-€ ^ Si^K ^r, ^12fl^l : ¥-(710)7> ^16^ 

#^Jl(CKP5H1 -g-^}o}, « sfl^lt!:^. St!-, *f|12fl 

*m710)°fl £)*fl Bfl^ls]^ *im ^o]e|^ ^ 3y]E^ zicflS 2fl*l£jJL, ^ 6«1^^ 
*fl2Hfl*m 720)5. #^€4. <*J7H, Do[8], Do[7], Do[6]^r ^ll^lWlOHl ^ Hfl 

<8i> *i]iefl*m710)^ £ 8(cH S.a}Q Sl*\^*§ #^^1Jl(CKP5)» ^lHfl 

*1 #^^1J1(CKL0)S. ol-g-^-o.^*], £ 8(b)«H] 9«1S HMeHH Dn[8:6] 

<82> Tfl^H ; ^22fl^^-(720)» ^*Rr 67fl^ l-^#«(720a~720f)^r *fll2fl*l^- 

(710)» ¥^«(710d~710i) zJ-zH tfl-g-^tK ^, #^«#(720a~720f) 

-Sr, £ 8(cHl 5*1 € w>^q- ^-o], ^]6fe #sj*!JL(CKP5)ofl -§-#*><3 

§(710d-710i) c)1o]e1# <a^^HD)5. ^s-olcf. 
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S(720a~720f)£- *fl2£fl*l #3^1J:(CKLlHl S3 3^ HH&|-fr ^^W. *\7\ 

*\ , ^I22fl^l S-^^^(GKLl)^ *lliefl*l #^<*1 Jl(CKLO)^ 3<EHH w] e 

e}o]uj x^-g- ^l5Lo]cf. t^e)-^, ^liefl^l #^Jl(CKL0)S. o]-g-^ 

SL*]^3$ #^A]^(CKP5)^- 3#3 E}o]rj1 ^ ^gi, £>| ^ M^lJL 

(CKP8)7>. af|2Zfl*l -l-^^lsCCKLD^i ^ 9m-. ^, ^12^*1-^(720)^ *fl9fe $L 

*\^*$ #^^l^(CKP8)oll OH^-I- Bfl^ltbT}. S^r, *fl2Efl*l^(720) 

oil ^l«fl 2fl*l=)TT ^"4 ^}°)^\^ ^ 3^1 — tz" ZLtfl.3. 2fl^s]Jl, ^ 3^1 ^]32fl^l 
(730)5. #3€t*. ^7H, Do[5], Do[4], Do[3]fe ^2£fl^l^-(720)«H ^*fl 2fl*m 3) 
°1^ 3«lm« t+Ej-^tf. 

^22fl^l^-(720)^ £ 8(eHl *|)9fc- ^ #^^(CKP8)1- ^]2sfl 

*1 #^^1^(CKL1)S ol-§-^-o.^ f £ 8Cd)ofl J£X|s} 9H] M *fl^ dH^oH^ Dn[5:3]^- 

3l^r*H, m$\*]^O30m ^*Rr 37)1^ #^##l:(730a~730c)^r *fl2Hfl*l^- 
(720)# ^*Rr «^-&f-*(720d~710f) ^ofl tfl-g-^cj-. #fj«#(730a~730c) 

£ 8(eHl w><q- ^ r o] ) ^] 9fe i^^g #3a1J:(CKP8H1 -g^^M 

#(720d~720f) ^^HH ^] o] sj-g. «a^^KD)S. «>o>s.ol^. l-^#-f- 

-§-(730a~730c)£r *ll3Bfl*l #^4lJl(CKL2H -g-#*H , 3Hel» Sfl^l^tf. <^7] 
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^1Jl(CKL2)^ *fl2Efl*] ^^1Jl(CKL1)£]- Bj-o]^ v}$\& 

H£.°]tt. nl-eH, *ll22fl*l #341-£(CKL1)3. ol-g-^ ^]9^ _£tf]^ #3^1Jl(CKP8)£]- 
3#fl *]E.£\ Ej-olnj ^ ^13^ ^.Hl^^ #34!Jl(CKP2)7> ^I3efl^l #^J: 

(CKL2)^i oj-g-^ ^ ojrf. *H3efl*l^-(730)fe *fl3fe -2.^^^ #3^!JL(CKP2H -§- 
#*H, SJ^Sr #3^*. o^H, Do[2], Do[l], Do[0]^ ^I35fl^l 

<85> ^32fl ^1-^(730)^ £ 8(gH] ^13^ .SLtH^ #s)^]5L(CKP2)# ^3efl 

*] #^^1S(CKL2)^ ol-g-^-o.^.*!, £ 8(f)ofl JE^m 6«lM ciH^ofl^ Dn[2:0]» 

<86> £ 10^r £ 6°fl OHe] *|^$-7l(750>& M-iMfe- ^S£ol4, cflolBl z|S 

5]-7] (750)^ Nfl^7flolM^-(760a~760i)5. ^E)^ *fll^e] S^(760), \H— 7l|o]Ht 
(762a~762c)3 *fl2^-e] 2:^(762)^, ^H7flol^(766) ^ (768)3. ^P- 

^113^5] S^-(764)# Sf-^H ^£4. 
<87> £ 5, E 9 ^ E. 10^: ^-S^, 2:^(760)1- ^*Rr 97fl2] ^-ELTflo] 

M-fr(760a~760i)£r ^}o]b\ 2fl*l^-(5. 6&^M*\ 3fl*l€ 9*1^0} ^ 3Mb^ A 
°fl tfl-§-^cf. SEtb, ^7flolM#(760a~760i)^r £ 5*1] iflx] -2.«]^^ 

#^AisS-(CKP0~CKP8) AA^} tfl-s-Sl^l, *I12 vfl^l ^lfe #^ 

41J:1:(CKPB2-CKPB1) tfl-§-€4. ^, HfiH.7fl °]^l:(760a~760i ) Hfl*l€ 9«] 
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Iro} i^^^q-. ofl^icfl r \£;E. 7fl ol e( 7 6 0a) ^ 9«lM^ *fl%g cfl o] E-| # 
Dn[8]Sf ^fll^ £_u^3g -t^<0Jr(CKPO)£}- *||2fc -S^^ #^^1^(CKPB1)« 

(CKPo)sq- ^€ *H2fc .s.*^^ #^^i^:(ckpbi)7> -^ahi *>o] bii^oi 

(Pl)^<£ *Hl£ 011 t^-i: ^Stb^-. ^-^31, afll^SKPl)^ i-H*l i^e 

7llolM#(760b~760i)^ H-f- #o] e fl^^ elM^-l. SE^r, ^ Tflo] e (760b) 

9H]1^1 tiHBi^ Dn[7]sl- »l2fe Ji.«1 i S 3 8 #sj^lSL(CKPl)^ ^3^r .2.^ 

*8 #^^l5l(CKPB2)» %^}#^ ti}^ ^-el^^cf. 4^1, ^ 7flolE( 76 ob)^ *fl2fe 

#^^1^(CKP1)^- *1l3^r -S-tH^ #^^]S(CKPB2)7> ^Alofl *M eflig 

°1 sl^ ^^(PS)^ *fl^ ^©Ib) Dn[7]§ ^^tf. zl^ji, *H2^#(P3)^ 

o> uj-^^l vHj= 7flolMl-(760a, 760c~760i)^r S^f- *H3M^ ^1 °1 ^1 ^ #^th=h ^ 
7}-*] 5., *H3 vfl^l >H9^^:(p5~p9)* < ?> e (760c~760i )^ 

^]o]E-l Dn[6] ~Dn[0]s zj-zf • 

A2^E:A S^jK762)£] ^= 7flolS(762a)^ ^= Tflo] M#(760a~760cHH 
cflolE-11- ^ feBl^tf. SEtb, ^ 7flolS(762b)^- TlHS* 
(760d~760f)^l>H AA %%s\S= fe^W. £f, ^J= 7lHJ=(762c)fe 

^flJEl 711 o l^#(760g~760i)^M1 ^ #^£)£r clHEil- tiV^i fee^^. 

*ll3fee] S^(764)^l i^o> 7llolM(766)^ sH-El TlH M (762a~762cHH AA 
feel-M 3Hb]# «>6>#^ ^ feel^-tb^. S^r, ^^(768)^ he*} TlMM (766H1 
*1 ^ feej^a HH^-I- wv^l^jl, ^S^l *m #^^> 

D0UT# ^-*fl #^^V D0UT.2.S £ 9(i)«fl ^ 
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£ 8, .£ 9 ^ £ 10^- f-S^, *fll. ^l3^(pl~p3)-^oi- £ 10 ofl ;£ 
2)^5l-7l^ £ 9(dHl *fl^ THlo]Ei Dn[8:0]^ ^ 3*)^9l Dn[8] , 

Dn[7], Dn[6]-i- ^Is^H ^, S. 9(d) ^ dHiH Dn[8:0]Sl # 

<?>^^^-S. 3«lS7> ^]l5|-m ^ St!:, ^7 *H9^-#(pl3~pl7)-^ 

91 £ lOofl £*1^ tllolE-] £ 9(hW S^l^ ^ Dn[2:0]^- ^^5|- 

*M ^r, £ 9(h)°fl *fl^ r^o)^ Dn[2:0]^ #^H*1 <£^.2.S. ^ 

3*13= 7> ^sHI ^ sa^. 

^T^, £ 8°fl C]]olBl 2flxl^-7> 9«]J= 5fl^ t-flolEl* ^ S>Xl 

^|l*7l^ #3^1Jl(PLL_CK1)# °l-g-*Rr ^tiV^«a ^6)1 ^^) f gulE ^ 3)0^1- 
sfl^^cfji 7}^*>*K zlb^, £ 10^1 S.*\& tflol^ ^ts^7l^ ^^KplHH, £ 
9(b)ofl £*1€ *fl^ 3M^3] «1e Dn[8]# afl^ tiHE^i #^^tj-. 

SE^r, £ 1<W 5.*}$. ^}o]b\ z\%&7]& *H9^#(p8HH , £ 9(bH £^1^ *fl\g cflo] 
3^ U ]e Dn[0]» ^1^1 *fl^ AHE^i °1 1, £ 9(aHl ^*)& 

#^^1J1(PLL_CK1)^- £ 9(bHl 9*1 *H\t elHEl^H 

7> ^1^-71^ a)«g£l *flv| c-llclEl* #3^- ^ &tj.. ^, £ 

1041 3)^^-71^ Dn[8]« ^1^1 ^fl^ tflolBla^ 

§ ^^H, *fl\i a|*WH Dn-1[0]# #^ ^ 91^. 

3 3M-7l*r Dn[0]» ^ t\)o]^s_x] ^*fto^ Al^H-H, cf-g- 

w]eo] Dn+l[8]^r ^ ^ *m %7%*& 

oflAi o]^ ^ cflolE^ a^Kl wis cf^- ^ $\o]&\*} W1M7> 
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<92> zieiM-, 9«fl cflolEl Hfl^l^-fe *fl6, ^19 ^ *fl3fe ^wl^ #3^!Jl«: 

(CKP5, CKP8, CKP2)^r ^l-g-^ 9«] e c-1)o]e : |# ^ efl *1 ^-_o 5.*] , £ KH 5*1 



<93> £. 10^1 tfl o] E-] 2]^2}-7l^ Tflo]^ A^o] UH^ Tfi o] E 

HS, 71 7> HZ^ 3|1^7l7> ^€ ^ #^#-1-^5- ^€ ^2fl 

<3} *\^7}°\] H|sf) 3.7l7> 3.7)} *}-o> ^ ^ S^K £ 10 

M^-tCCKP)^: ^o]e] ^f-iLJL*!, #3 ^-Tfl ^ sa 

<94> 5. ll£- J£ 2 ofl 6)] Si iL^l- H.2}o]t3]( 160)1- M"Bflfl^ -f-S-SLOl t} . ofl 

&i ^ S.eM«Kl60)^- *)U ifl^] *Q5^ H&M^( 168-176), % ^€-¥- 

(166), Ji-S-¥-(164) ^ ^ ^7] (162)1- ^^cf. a^V, 5= 11 

°H^r ^» ^*fl *4l-§- ^ ^l-2.^(180a~180e)4 ^-§- % cfo]i>.:El(190) 

«- 51*1^5^. ^ ii<HH R_SRL, G_SRL, B_SRL ^ C0N_SRL£: 5£ 2°fl JE*^ ^/a) 
1 cflojEi #«r^(110)olH nflojBi* i4^cf. SEth 

PLL.CKl^ £ 2°fl 5=*]^ PLL(140)°1H M^tt *fll*7]^ M-^^flcf. 
<95> £ ^ cfol^L=(190)^ ^r^l #*](200, S. 2%2t)S-^-&\ % 
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<96> ^ ^Al7](162)^ ^-g- # 4°l^-^(190)^Ei ^ ^IJll- 

^ ^tW. >-Al7l(162)^ ^og-^ ^ £^sM ^^I^^Vji, 

3*1^3?-^! HS-W: <*flel iL^ ^l^LS-^i ^ «fle| ^^-(164)5. 

<97> ^ 6]]5] ^.^(164)^ ^ ^7l(l62)ofl^1 #^3^r oil 51 *)U^ 

7m #34liL(PLL_CKlHl -g-^-^1-^ ^, ^12-i ^^-(164)^ °ll&| J± 

# t^s^^H, ^-<0 ^1(200, £ 2&2i)°\}*] ^ll^^ 6fl&| cflol 

Bi# ^t4. J£*h ^ 6\}e\ iL^HKl64)£r ^ ^l&l 3HEi# o>^zl «| 

3l«]- ^ oflai ^llSAl ^ #^ ^^-(166)5. #^4. ^ °flel ^^-(164) 

^l tfl^V tfAfl^- JE 12# t^sM 

<98> # ^ 2:^(166)^ 3^ ^l&l J±W(164)5L^ ^-^£1^ oflel a.^- a] 

f>}<$ *1U ifl^l.^|5^ 2=e|-o]^( 168-176) 3. ^ Mth}. <^7H ( # ^Is 
*|1 Ml*l ^115^- *h ^^1^(168-176)^1 *lff- Sxr aH-^i S^>7l 

^t3r S^Jl°1c1-. #^Rr -g^S. # ^13121 (SWING) ^ 

7>^>7l ^ £^-3. ^^1^4. Sth ti}olo]A ^s.^ # 4iJl£| ^ir 

511 « ^H^l ^tb *}°}°]^ % t^ol^c^ ^/.SL5L 

^3HH ^^5)<H ^-g" % Cfol^-H^ £-/^_i£ofl ^lolB)-5l ^ ^£7} ^T^S) 
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<99> iflx] XI 5^ S.bM*H1;(168-176)£: ^fl^S ^5)^ *fl\i c-fl 

€ff- ^IJlS ^^cf. 3=tb, XI 1 X]5#^ 168-176) zj-zjvg: 

#^ S^(166)°1M % #^ 2:^ -tl^l «1] w>°l°1^ J£^r 

^» 7>^^. ^7H', X] i ifl^l X]5#^" S^o]^ (168-176)71- # #^ 2:^ ^l^ofl 
■§-#*H t3>ol^^ ^^-1- 7}^ $9)7} £^ #frl- 7>^§ ^^Hr ^ 

(200, S. 2%2i)S,^ ^S)^- 3# HSL°\) ^Sfl XU XI 5 

H.e}oltJ]( 168-176) ^ H]-ol<Xi ^ ^ ^ S 7>^V 

7RM tfl-8-«Hr # ^ol^.«(i80a~180e)* =^^7} 3^ ^ 

<ioo> # tfoj ( 180a~180e ) -8r XI 1 *fl*l X]5^«|- 2= eM^U 168-176 zj-z}- 

#*|s|£r ^ a]^1 #-8-*}^ ^ #^ ^7l# zfe # ^lit l-$fMch 
<ioi> ^- cfol_2.I=#(180a~180e)* ^^l ^ ^ ^Iff ^Hl # 

(180a~180e)°lH #^£|^ % -tlJLfe ^ ^ Sl^s^-H 

<102> t];^, £ 2°Ui XI 2^- €^S(195)# ^7]^ ^3.(193)3. tflxl* , Ji 

-tf ^ = e}-°]tHfe- s. 11^] S.a]^ <X1B] W S.bH«1^ 7.^3}. ^^Irf. ^, 
£ 2<M X|2# €^S.(195)» ^71^ ^3.(193)3. tflXl^: ofle-l iL^ ^ H2} 

Oj^ofl ^ ^Al7l(162)7> A>-§-5)^ 4|3l iL>£ ^ JEL^O^^ ^7]^ 

^^5.(193)5.^ ^i^S|^ <X] &| 3# ^IJL-I- ^ ^ ^^-(164)71- ^ 4HQ*Kr 
SHr^-. €^ °fls1 iL#Jf(164)7} ^71^ ^3.(193)3.-^ .oflel ^IJL-I- 
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°) iL^(l64), % #3 -43} ^^(166) ^ a«l ifl*l *fl5#^ 

(168-176)^ -S-^ S. 11-g- #2:*H ^ £tj.. 

<103> £ 12^ J£ llofl ^ ofls] 164)1- q-Ej-iflfe l-^-£olrf. ^ o\)E-] 

J±#Jf(164)*r ^^(180) ^ ^Tg/o^S-ZL ^^7l(ADC,182)« 3L#*H ^^tf. 
<104> £ 12# ^S^, ^3^(180)^ (162, £ 11^2:)^^ 

^1^71^ #^:§l(PLL_CK1H1 -fr^SH ^iS^cf. ^-2^ 3" 
^fl^ 3MBl7> ^S]^ ^MJsqfe- ^ ofls] x%o]t£\3.X\, DAC(182)S m-m&t)-. S. 12 
<HH , ERRJN^ ^ ^^171(162)^1^ oflal J±# ^JJL-I- M-El-vfl^-. 5E.*V, 

R_ERR, G_ERR ^ B_ERR^ R/G/B ^ ^1J17> ^Sl^ *H^°1H <^)1 ^ 31 °1 B] 

% zl-z]- i4e}^c1-. a^, C0N_ERR ^ CLK_ERR^ *1H^1Jl(C0N) ^ #^^ls(CLK)7> 

<105> DAC(182)fe ^^(180)^1^1 °H&l HH^l* l/oV^SH 

-n, ^szl zl" 511 ^ °11^# JltfSM ^ ofl si AlS*^. 

>M ^4 iHJ^h -E- 12<M, RLS_0UT, GLS.OUT ^ BLS_0UT£r R/G/B 3l 

* °11^» j±#S>7l ^tb ^ <H1&I 41 M-Bl-^flcl-. C0NLS_0UT ^ 
CLKLS_0UT^r ^H^lSL(CON) ^ M^]J:(CLK)^ ^-l- H^>7l ^ ^fla) 

41 51* M-El-^nf. 
<ioe> 13^. s. 2^1 HAl^ oflel ^# W ^NJ 71(210)* M-Bfxfl^ l^H^lc]-. 

3# ^ ^a] 71(210)^ *fll xfl*| ^15%^- ^71(212-220), ^ ^^-(224) ^ ^ 
oflBl ^#-^-(222)* 5.^}^ Hth £ 13<>ll ^« ^4l-§- 

# rfol^.s.s.(i87a~187e)4- <£4l-§- # t=M.2.:!= (197)-ir ^ £^1^^. 
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<iot> £ 13-1- , ^MQ-§- % 4-°l -2-^-1- (187a~187e)£: % *fl^ c-fl 

°14## *fll# ^sL(185, £ 2#S)# -f-tfl 44 ^M4. stb, ^-S- % tH-SL 
^-*(187a-187e) 44^ 4*41 € % ^Jl# 4^f- *1JlS €$HH #^4". 

<108> ^ 1 tfl4 *fl5#4 ^1711: (212-220) 44-8r tfl-g-S}^- ^Al-g- # T}o]_$_i==. 

(187a~187e)^Ei ^sqfe 4^ ^lltt ^«r^JL, 4 a]Jt. 

# <*I14 ^#^-(222)^ #^4. o] ufl , afli tfl4 aj|5^ ^414 #(212-220) 4 

4°114 ^Ul^t, 4^- 4<£ a]s ^-olcf. S^, ^11 

ifl4 *fl5^4 ^711- (212-220) 4<£ ^l^* 31*1 44 

4M ^ #3^1JLS4 44 #1^4-. J£ 13^4 

R_REC, G_REC, B_REC ^ C0N_REC-^ 4HL^ 414 3144-& 44^:2-, CLICREC^ 

44 44\E4. 

<109> 6\)z\ ^#«-(222)^r *fll ifl4 *ll5#4 ^14 #(212-220) 44^-^4 

€ xd°J- ^oj-s-olji, a] jjr *l-g-*H 4 4^ <*H4# zj# 

^4. <^7H. 4 3* °fl4# ^Hr tfc ^ 7>4 ^ &4. 4 

^ *fla]S ^Kr ^ MJ-U £.3., 4* oflei 4#-¥-(222)^ ^#f^ 4-44 

4°^ ^^^Ji, 41J:4 4<£ <>I|4» ^ t 

&4. ofl^tfl, # 4^ 4^4 ^^tb 4=£ -8-4 «:4-^, *fli ^4 *H5#4" 4 s 

4J4 #(212-220) 44*114 4<£ *)3L2] z]}^ ^44 4^ efl^^r -ft-4^" 44 

4. ^14, *fll# 3*3.(185) ^ ^ 44(200)4 J^ofl 4*11 4* JL#o] 7^4 o] 

°flsl7V ^11 ^4 ^15^ ^7l#(212-220)^Ai 413^1 

eflt^r ^1^4^ 4^ Si^vfTfi €4-. ^ ^14 4#-¥-(222)^ 
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^IJ:^ ell^* t±3i.£\ 31^4 

t^, °n^7> ^ 214. 5E*h ^ 3MK100, £ 2#3£)fe ^ 

^"Hl ^2: 2:^4. , ^ #*1(200, £ 2%2i)2\ m ifl*l 

*H5#«h 71* (212-220) ofl-H ^€ Sll^^l *)U^Sl 

<110> ^ ^ ^ # =L 

^ Sfl^ ol-§-^>^ ^ <H1 ^>fe- $14. 3^ «l|3l7> #^2)^1 

^7] ^ e)l*§£] ^°1 ^271^ Bfl^S -R-*l€ ^olcf. ^ oflH-l 

7> ^5^, ^ 3j«32l ^ ^27l§ 5)1 ^oltf. o]^^, ^ ofle] 

^#^-(222)^ *\jL # ^ ^1271^ 5fl^4 tilJE^S^l , 

^ 214. 3L*h ^ ^1(200)^ °llaHl #-§-«H *> 

«Hi ##-1- 2:^^:4. 4^i, ^ ^1(200)^1 *f|l ^]5^n ^7l# 

(212-220HH ^ -4131 ^ ^ is|]ig<q s>7> >ll27l^ e)l>§5. *r 

<m> stir, ^s] 3#^-(222m zfr ^fl^t ^ <Hlel» *ll2^-7l^ #§l^ls. 

(CLK_0UT)«11 -g-^H « ^4 ^ ofl&) ^^.1- ^ ^ oil si Ol^BlS-A-1 <ffl^tg 
*M #3^:4. °ilel ^#^-(222)^ £ 14 ^ £ 15« #S«H 4MI«r| ^^4. 

<112> ^ ^^.(224)^ ^ ^#^-(222)5.^ #^5^ ^ 41 3 t-flolBl* 

Al^H ^ ^^>J1, 2]^- ^1J:» ^-g- # 4ol^(i97)» ^*>7l 
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<ii3> % tq-o]^c (197 )^ ^ ^«-(224)^l ^^fl ^ # ^IJL 

5. ^Sfrjl, % -Jilt °fle] 3# 413:3*1 

<iw> £ 241*1 *fl2# ^3.(195)1- ^713 ^3.(193)3. tfl*flU- 3-?-, ofl&| ^ 

# ^ ^7]^ £ 13^1 51*1*1 ofle] ^ ^7]^ ^-^iq-. ^, £L 2 

°fl*1 *)12^ €#S.(195)« ^7]^ ^3.(193)3. tfl^ ^-f, oflei ^ ^ ^*l7H 
^ ^^-(224)7> ^cf. ^, ofls] 3# ^ ^7]^ ^ oflei 

(222)^ <a^^€ cflolBH- o)]&| ^# AlJlS.^ #^^>Jl, ofle] ^J^b ^71^ ^ 

*3.(193)» ^*fl 4^1#*l(100)sL 

<H5> i 14^ S. 13^1 51*1=1 ^ ofl ^#^-(222)^1 <H^*HH q-Bfifl^ 

^SLoltf- ^ ^#^-(222)^ 3# ^ Hl^(230), o>^ S zi/tq^^ 

7) (ADC ,232) ^ <fflS^(234)l- 5Lf-S}o} ^t)-. 

<iis> £ 141- ^S^H, ^ 3# ^ tilia«-(230)^ Al ifl*l ^15%*}- ^7l# 

(212-220, £ 13#20 #^51^ ^ ^IS. ^ *13l-I- 

^ ^1^^- ^ £ 1441*1, RVL_P/RVL_N, GVL_P/GVL_N, BVL_P/BVL_N 

afll *113^ ^711- (212-216) ^zHH ^IS. SEft 

, C0NVL_P/C0NVL_N ^ CLKVL_P/CLKVL_N^r ^14 ^ *fl5^ =^*J 71(218, 220) ^^Hl*! ^ 
^b ^ 413: ^ M-Bj-vflcf. SE?V, ^ 3# ^ «]^(230)^ ^1^-4 *l]l 

7l§ ^^(VrefD^r til JH^-Jl , ojii^ ^ 41 el 3.*! ADC (232)^ 

<H7> ADC(232)b ^# ^ «1 iH-^- (230)5- ^-e^ z}- 41^* w>o>s.o] ji ( 

^>«r«?l ^ ^2^7]^ #3*13:(CIX_0UT)4l -§-^><^ 3*1^ ^ 
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<118> tecK234)^ ^2^71^ #3^3l(CLKJ)UTH -t^sH ADC(232)<M ^fl^S <§- 

33^r ^V*^, *m ^ 3Hr ^*1€ ^ISS fe^ 

Sth ^^tH(234)^ <S!i2^€ c1]o]Ei» ofl^ 3# ciME^i ^ ^-^-(224, 
i 13%^)S #l^t}. £ U^l^i, ERR_DTtt ^St^(234)^]>| <H1 el ^# 

<119>- £ 15^ 5. 13o\] 3E.Al^ ^ 6fl5] ^#^-(222)2} rf^. ^a]^]§ M-Bfxfl^ Ir^-S 

^ ^#^-(222)^ *fll tfl^l *115*R0Jl 3-§- ^ «1 5271 (240-248), ADC(260) 

^ <y)^(270)# 5£^H 
<120> £ 151- , *lll*RQJl ^# ^ w) 5171 (240)^ ^ll^f 71(212, 5. 13% 

20°IH ^(RVL_P,RVL_N)# «>o!-1-o1ji ; w>o}-i.o] ^<y- A]jr ^ 

^ 31^ *V» atb, ^U^RUl 3# ^ HlJiL7l(240)^ #7l Jg-g- 5)]^S1 

# *l]27l^ ^«a-(Vref2)3l- til msl-JL , tiling ^ <HlelS>| ADC (260) 3. 
#^tb^. *H2 tfl*l *fl5*R]J: ^# ^ til J27l(242~248)^-^- ^l^Jl ^# ^ wlIE7l 
(240)^ ^^tt tI^HS, zi ^Mltt ^-S- ^tW". 

<i2i> ADC(260)tt ^fl*l *ll5*M]:2. 3# ^ wl ZL7) #(240-248)^1 *\ ^ 
^ ^lsl« ^m^l^l, ^m^I <Hlfi^» ^12^-71 ^ #§l^l5l(CLK_0UT)o|l -g-#*H 

<122> <ascl(270)^ ADC(260)°lH ^fl^^S. #^3^ «>o>-i-ol ji, ol-s- 

* >ll2-^7l^ ^^(CLKJXJWl -§-#*H ^iL* ^ v 
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t^HS ^-2*3 5E3b, 3LStH(234)fe ^€ cflolE]# ^# cflo] 

bKEROT)S*1 ^ ^^(224, £ 13#S)3. #3?^. 
<123> ^TgjQ. ^igofl £A]^ ^aH1# ^-jis. ^^5)^.2.14 ^l^l^^I ^<^1 ^ 

*>^, 7l# £o)cq ^.g. 7 >xl t:>^ ol^E-l tf<£i& ^ 

A ^H7} 7f^>cf^- oi«fl^ ^oiq.. tr^, 7l#^ ii ^ 

^ ^€ ^^^^^ 7l#^ Aj-Aj-o]} o]5M 1- 3WtK 

<124> Jg. ^ofl 4§ ^ oll&|# iL^V^r % ^ *J-*HH ^ ofl^ 

^- ^ 5a^, 4^1, SL*\ *)-g- ^^7> €■ ±.7^ ol-g-^- ^ w]-g- 

Jl^7> &t)-. £E*V, tg/^1 t-flol^ ^7lS] ^-g- TflojM^. ^-^KELS, 7)7} Hz# 
Jl^ t-llo]Bl vt&o) 7}^}JL, s)Jl<3] 3.71 # #^ ^ 7l7> Hz^" °) 
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1] 

^1^1 ^-§-^H 7>^£)^ Q^- *\5L3, AA #7] #ff- 3.7] <H1 #-§- 

*Rr # #^ >H]7]» % 4]3l*^ #^«Hr ^ #*ll 

#7l ^ # ^]J:l:-8: ^s}^ 
^ ojie^ ^fsH % €«r*V^ ^-71 oflei 3# 4!J>s*1 #^*Kr ^ai #*] ; ^ 
2] 

*l|i*8-*A &°H, ^-71 #*}*=. 

^7l ^Aljrofl ^7l£)ir ^11^71^ #^ 

AlJlSAi ^MSAl^lol, *\}o)B\ ^Z\)S>\ #^3^ # 7 ) *Hl^7l^ #^A] 

yQl&7]& ^^Al^ofl -§-#S}C»J t^flS} n «lM « t-flojEl^ «> 

€«:«H #3«Hr ^/^t ^H^l 
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tq-oi^on^ AlJicll #-§-*H 7>^^><^ ^ ^l^SSA-l #?^Rr ^lel J± 

# =2}oltJl; ^ 

#71 ^ zl-zHl #-§-i5Hr % #3 ^l7l» 5fe ^ 4lJ*§- #3*Rr 

^7fl2l ^Al-g- ^ ^1^-tt s^o S ^ 4^Jo S *Hr ^ 

°ilsll- S.#^ # ^li^. 

3] 

^12%H1 #71 ^/^^ t-flclE-l 

#71 nHlS *im tilolEi# ^}<j}JZ., *fll~*flmefl*l #§l^lsS^l -g-^H , N«lS 
^ ^ efl*l*Rr UMb] efl^l^-; ^ 

#71 cflol^ efl^l-f-oflAi sfl^sl^ n *lM dH^I, ^lMlnfe £.^'9^ #^ 41 
2t ^ m ~ ^lnfe .2-^^ #3 4lJ-»^- fesl Sf-^Ji, feel S^gl ^ 

«- #71 ^11^ ^fl^ t-flolEl^A-l C-llolBl 3]1^.7l» ^l^ul, 

#7l ^ll-^nfe -2.*!^ #§1 #7l 41# #7l ^-S^H *]3.7} 

3*1*1 3Hr ^ ^ilJL *Kr ^ <H1&|» a.#*m # ^ 

^li^. 
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[3^*8- 4] 

^•71 ^1-^71^ -§-^H, -S-71 ofla] SL>& ^IJlS-^EI 2\ jfl^ig 

[3^8- 5] 
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3*Hf ofliM 3# ^ ^71; 

^-7) 4HI€ cflo]Eil-# #7] ^2^71^ #^41JL°11 -§-#*H nWlM^ 

^■71 oflei ^ ^Al7l5.^-B] <ffl^^ ^ ^ # 

6] 

^l5^ofl fl°H, #71 oflSi 3# ^ ^<07l^ 
#71 cf^7fl^ ^r^l-§- % ^l^-^l^H €^ ^ 41 JM-^ 

#3^, #71 a]s*^t t^lH #7] 31^0} c-flol 

3# ^ #71 ^^Jr^ f^Sfe ^7fl5l ^ ^7l#; 

#71 ^ A]5:l-S.-fE^ Z]- ^1 ^ oflsl # Zjf^-Jl, zj- ^^3. 3#€ # 
^ °lle1» #7l ^2^71^ -g-^H to^H #7l ofl 51 cflolBl^ 

#71 ^ <^l5l cflolBl* Al^S. ^^>J1, ^ # 

71 ^-§- % r\°]SL^3. «fr^*Rr ^ ^«l*Hr 3# ^ ^ ^1 

Sl# J±#*}^r # ^ 
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[3^*8- 7] 

^JMM *H13*r ntilM *|]^ ^o]e-15* Wn^3L*\) -g-^-srH 

^ *)1 ^«-^>Jl ( *)€ ^«r€ 3He)# ^ ^-71 ^s) ^1 el 3# 

AljLo]) #-g-*>^ 7>^5]^- ^ *\3L3- AA ^ , #7] Ajjro) 37) ofl 

. ^71 # 4lJl«-# 3l^Rr % Q&s.; 

&|» ^7] ofl&) 3# 41:3:3.*) ^ #*); ^ 

Aljr-g- ^-71 ^AJ ^15. 3l^*Hr #713 ^d*Sf ^«l*Rr 
oil si!- Ji^}.^ # ^ A]i^. 

8] 

*)17^1 SU^H, ^ 

£)-¥-4H ^£1^ ^7] ^g<3) ^Ajjrofl -g^S)^ #^Al^s. ^U^ 7 1^ 

s» t^Hfr *fll^ ^71 

#7) ^111^71^ S^Al^l -g-#*H <2)JjLoH*) tK^fl^ nWlS *fl^ C-)lolB]s.^. «]- 
oVftolJI, Aj- 7 ] *fll-§-7)^ -g-#*M ^71 n«]S 5fl^ tilo|E)^§- AA A%. 

#^*Kr ^/^l! tlMEj 

Aj-7] ^/^ll Ci)o)E) IgSHM^ 2)1 ^flvg CflolE)# ^ Aj-7] ^)l^7l^ 
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#^Rr ofle] ^ 

[^t^ 9] 

^•7] ^11^71^ -§-^H #7l ofl&| ^ AlJlS-^-Bl Zj- ^fl^t ^ 

#71 ^1 « tflolE^ ^ >^7l ^l^g-71 Si #SJ41M ^ Z]-^ 

^ ^SLS. i5}±= oil Si # # 

10] 
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3# ^IJlS.^ #^SRr ^1^ 3# W ^71; 

^"71 €-^^1^1 -^7] 5]^ ^12^71^1 f§jA]it ^HM?!^, cflolE] .^Al 

-8: 3R> #^Jl5.^ ^7} ^12^71^ *fl2^# ^71 ^-S; 

^•71 aJ^J cflolE-]!-^- >a-7l *fl2^7m -§-#*H nWlS^ 

in 

^115^1 &<>H, ^-71 6\)^\ ^# ^ ^7}fe 

* <iei# ^12^-71^ -§-#sH te^^H ^-71 ^ ofle] t-floiE-]^ 
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12] 

^"71 -^7]^ ^l^MH ^7fl^ nW]S « tiH^* 

# 6 lJL 5 ^-71 ^7]^ t§]^l -g-^SM #7] nWlM C)lo]E^## ^ 3}^ ^ 
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[^^■% 13] 

»U2*J-oll &<H>*1. ^-7] ofle] ^ 3frf% c^ol^i- 

.^-71 *fl^ ^ #7] ^-7)^ #§^Jl# ^ AljLS. € 

14] 

*l]l3lH] ^^i, ^-71 # #3 ^71 ^- ^ oflei ^lJL*<i 

^"71 ^ ZJ-Z} 7>^A]7l£^- ^-7] # #§1 2^ ^IXl"^- 
^^Hr 3^ ^8-2.3. *Rr 
[^T 2 -^- 15] 

»113^1 &<>H, -#7) % s^^r ^-71 A *IM<*I| 
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iH^Hr SJ^r ^3)0.3. *Hf ^ 
[^U- 16] 

*l|13tN A^H, #7) 6flB) ±L^Uf^ 

^-7] Z}- oils] tflolE-H- ^*I*H Of^-^ZI oj-^-^zi 

^=L/t\*\%. ^7l» ^til<5Kr ^MJiLS. S>fe 

17] 

3*Rr 3# ^ ^7]; 

^ #71 ^7]£ ^Z.; 
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#7l ofle] ji# ^ ^^l7lS.^-e] <SS^ ^ ^ % ^IJlS 

^ *<S-8- # ^l^Rr 3* ^ ^ #*]. 

[^t^ 18] 

^117^1 &<>H, #7l ofl^ ^§ ^a]7]^ 

#7] ^7fl^ % 4c>l£.j=#o|lAi ^ ^Jl#5. 4 

^ISiM #^Hr 4^7]]^ ^7l«-; 

#7l ^IMS.^ Zj- ^ 6flfc]# ^, #7l ^7]^ 

*f| -§-#*M ^IS^^H #7l °T| &1 tiHElSAi #^^>fe <ie] ^ 

#7l ofle^ cl]o]B^# ^*L*H 3^ ^MH, 3^ 41 M # 

#7l zj- aij-^ ^ aV^sl x]-^ ^-o. s o] =-o] 

^ ^ ^ 

19] 

*1|183M 5a°H. #71 ^ °fl3 

#71 W ^7l#S.^-El #71 Zj- W £ 

# 4Ul* 3#€ ^ll^^l 7l§ ti]j2^ 
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#7l f?m -g-#«H, -9-71 ^loy^zi/v]^^ &&7}°\}x\ 

^ ^ ^%<ls, a>}^ ^ #*|. 

20] 

^118^1 &<H<H, #71 ^ 413 

^-71 rf^7fl^ ^Al7l#S.^ #7] ^ Aljr ^ ^Al^H ^ 

%M$\ ^*>ul, #7j 5§5 Bfll^ 2>£|- *||24l3^ 71^ tiling Zj- ^fl^it 

33^- zj- ^ ^^1^ ^*Hf ^oj-^ZL/t^lt ^71; ^ 

^ tet^# ^ti]*Rr 3* ^^SLS. ^ ^1. 

21] 

^lMlnfe -£.*1^ #^^lS*^r zfzj- «>^M ^€ *)U~*flnfe 
# iH^Kr ^ ^7] = * ^-wl^JL, ^^-¥-b] <y^s)^ n alM^ ^Hb]^ 
#7] ^ll~^llnfe #^^13L€-°11 -§-W^ ^ tfl^Bls zj-z}- ^^><^ 
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3^Hr ^A] ^/ziig *\)o]^ ^ s\3.6\] ^)o]a^ 
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